Experimental and Computational Details

A. Experimental methods
IRMPD experiments are carried out using an ion trap/tandem mass spectrometer.
1,2 Briefly, gas-phase ions are continuously produced in a commercial Z- A cluster ion is put at the center of a periodic cubic box, and the effects of the periodic charge density images are corrected by the decoupling technique developed by Martyna and Tuckerman. 12 The box length is 16 Å for (HO) 2 PO 2 − (H 2 O). The convergence criterion for the SCF electronic procedure is set to be 10 -7 a.u. at each time step. For molecular dynamics at a specific temperature, the temperature is controlled by a with the summation typically going over all atoms in a cluster. VDOS is not directly proportional to the signal intensity measured in a vibrational spectrum, which is determined by the dipole selection rule. But when the summation is restricted to one single atom, the total VDOS could then be decomposed into the contribution from this particular atom, which is helpful for the assignment of a vibrational spectrum. 
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